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| e: Discussion by Wanron Wz 


to offer a few “remarks in discussion of Mr. Menocal’s paper 


on the much-vexed project of the Inter-Oceanic ( Canal. I wish to give, 


first, my reasons for venturing an opinion : 4 
4 st. have served for seven years as an ‘engineer in the consivestion ih é 


2a. I had an in the of public works 


_ Lhave been detained on the Isthmus for weeks—by 
ns, and want of he railw 
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terrible » washings the railway was subjected to. 
6th. I have lived in earthquake countries for eleven ‘years, a and nd have 3 


:  witmessed the convulsions of Nature on the Isthmus as well as in ad 
th. have, for over thirty years, | made he a at of this most 
ing pre problem of. cutting a canal for the largest ships through the nar narrow 
strip that divides North from South America. 
a 8th. And I have read with ca care most st of 1 the ‘public documents pub. 
= ee lished i in wien to it, and am clearly of the opinion oy the 6 San 
a  ~Bls Blas” route for a. a sea-level canal is fur preferable to the Nicaragua route, ES . 
with locks, or any other route ever reported ¢ on. 
beg. to present some axioms in reference to this great at problem: 
A canal thirty miles long is preferable to one a hundred and 
J A canal without locks is preferable to one with locks. Pe 
- A canal that has good harbors at its termini is | to one 
A ‘canal in a a healthy region is to in 


th, A canal “that can navigated in ten ‘hours is 
‘A canal that will call for v very small repairs is preferable too one 


‘aoe 7th. A canal “that has a small ‘ water-shed,” a“ a sure ure supply of 


water, is preferable to to a canal having a great ‘wat d. 


8th, A canal t that is not on a line of drainage is canadien to ‘one 0 on 


Ae canal that can pass a of any is } to o 
10th. A canal that i is virtually’ a 1 straight line i is is preferable to one o-with 4 
nany curves, some of them ve very objectionable. 


have read with care Mr. Menocal’s er paper, beg 


to take issue with hi him on ‘some points. nt, He starts with the 


arrowed down to two: routes—the 


said the ‘San Blas ‘the Nicaragua, for I look ¢ on ‘the Panama 


“route for a sea-level canal as as simply ridiculous. 
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. ‘but with leas forcible words, t to Count Ferdinand ‘de Lesseps, in Paris. — 
After many yea years rs of “study of this matter, r, and a after for : a time believing 


= the Nicaragua | route as te as the proper one, I came to the conclusion that } 


the San-Blas route many in its that placed it far 
atl atlvance ofa all others. 7 refer to the foregoing axioms for those fea 


er if beg t to say a word in defense of Count Lesseps. I have “~ 
impression n that he is s thoroughly ho honest, » and find that is the opinion of © ay 


all my friends in Paris who know him : well. 4s think he “was, in the ms 
of the Congress influenced by men, who hoped to 


rich through the use of “name. » will soon. see the 
ron he has made when he reaches the Isthmus, and is made ecole 


he terrible destruction of the late floods. , He enid to me in Paris: 
wthere i is one point in this matter we must observe: wherever the ca a 


is built it must be a sea level canal.”’ In this I fully agree with him; and 


ill ante one more important engineering feature: it must not b 1 
m any line of drainage, or across any line of drainage. . Whaty we ve require 


run n itself dry; that is perfectly secure against th the accidents 


- that can oceur and do occur to all canals depending « on dams ma and | locks | 
if 
we cannot give of the world su d such a canal we had had better er give 


would not propose the San-Blas canal into” the Rio 
Bayano,, but tuum thet river off inte the Bay of Panama by a eut cut 
made expressly for it; this could not be done for the Chagres Rive er, 4 


Nicaragua Canal in the alley of the San Juan, and in close contact 


except at an expense of many millions. It is proposed to I build t the 


with the river for many ‘miles. ae would suggest to to the advocates of that : 
3 * route, and to the capitalists who I am told stand ready and eager to put 


5 _ their money in it, to first visit the Valley of the Lehigh, in Pennsylvania 
-_ 


‘and view the ruins of what was, within recollection, a-canal 


the money furnished by: y the ‘sna _long- headed 


Quakers of Philadelphia; it had locks of thirty feet t litt, the 


“all the owners slept no doubt, in ‘the Possession | of they 
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the. result ; this little lamb-like river became a great, fierce tiger, bent — aa 


: 


on "destruction; a weak point was found in the upper dam, th 
— 
poked his nose in ‘it; alittle leak» was "started, and away went the whole 

se structure; with it went every dam and lock on the whole river, a 


hardly left a wreck behind; n no one over had the courage to rebuild that — 


We; + 
canal. 3 There are many among u us that 1 recollect the destruction of the 
om Croton River Dam; placed at the initial point of the Croton Aqueduct, it Bt 
was built ‘under the plans and direction of that Nestor in 


engineering, J John B. Jervis; he was an and skilled ‘canal 


I for one would trust to a a than a dam. vi 


rains: occur as are roqunt in the San- Juan 1 region, mean the 


Panama on my way home was told I could not cr s the ‘Isthmus, 
as there was a washout a few ‘miles from Panama. took a hand- -car, 


to see it, end found Col. Totten there an 


“close "together, | on hill side. C 


“You see this embankment could not go out t down hill hil time, it 


had run very idl as molasses would run: n; a horse or man gi n going g into: it = 


soon have gone out of ‘sight. To know the Isthmus and its rains, 


on what ra rains. can int the w way of of making running mnd out of ‘embank- 


. Ihave an impression that all Lad arguments that 
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Tee * — 4 ock, where the best of materials and skilled workmen were to be had — 
3 profusion; but it went—earrying havoc in its course—and destroy 
every bridge, dam, mill, factory, and building it could reach down to 
River. I well remember this river above the dam, and its lamb. 
— like character in summer, for I built a railway on its banks, and have © ee 3 
"many times crossed it on stepping-stones without wetting my boots. 
i = _ The European news of the past two days tells us of floods in Heo 
— — 
Stepfienson once told me he felt toward r as afraid of 
—— 
_ There are other things that I would be a pnstruction — 
— 
— 
— 
— 
— 
pen s 
— 
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can be urged against the Panama route will hold ‘g00d the 


nama rout 


‘estimates of cost of public w ‘orks have before his time, by 
dealing in too small figures, and making omissions. estimate for 
drains (Ir suppose e this eovers aqueduets over side rivers, culverts over 
q streams, changes of channels, waste-wiers, sluices, ke. , &c.) is magnifi- 
cently deficient. » and | I onde items for protection walls, inside and 
; outside, puddle walls, lining to prevent leaks, gravel facings, ke. te 


Also draw bridges over the canal, light- -houses, machine- e-shops, and iat. 


‘Villages of buildings for residences, &c., store-houses, &c., , &e. I =p 
“pose these are all in the tw for have 
_ found in practice that after estimating every item I could think of, the 
‘twenty- -five per cent. for contingencies | came in most comfortable 
assistant: at the end. Captain Young, who built ‘the Utica, Railway, 
used to. say that the only s safe \ way to make an estimate, was to take 


the largest: quantitier you could get from the profiles, carry them out 


: vith the largest prices you ever heard of, add twenty per cent., then 


double the the first estimate of the Hudson Rail- 


the engineer gave the size e and 


An 
had ; built the Croton over forty miles of the same _ 
route, and close t to it, and had forgotten that he had fover three 
‘hundred culverts, , arches, and t bridges, on that forty miles. The protec- 


tion y walls for this railws ay, amounting to over r 400,000 cubic yards, were 
ee to cost fifty cents per cubic yard, and it was forgotten that the 
yar 8 


how e ores 
pester the ‘conscientions— their zeal, ‘desire, ‘their 


see their project: go o down | the throats. of somebody, overrides their 


judgment and away for a time all their hard-earned ex- 


what they wi wis 


a 

lcaragua, While the adapted to have locks, has the advant- 

= p age over the Nicaragua in the matter of length and harbors at the termini- 
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The route calls fot the construction of artificial harbors 


each terminus. Th This is a most unfortunate feature of this ‘route. 
things have to be approached with fear and trembling, a1 and a pocket, full 


of: money, and they a are built and handed ed over as something to be 
y 


‘const, t through: the ating enticements sof the wind and the sea, sea, 


funds for their completion, as was the case with the Dover Harbor, in 


England. Thad occasion to examine those works in 1853, and then came ail 


the conclusion ‘that although “ ohn Bull’s” long : and large 


and full, that he a better leave that work atonn, one since then he has 


nor more complete, its partner had never been 


tance on ‘the ‘concrete breakwater for the harbor of Port ‘Said, at 
northern terminus the Suez Canal, found that it was far from 


AS 


March of "this year’ I walked, or rather clambered, out for a short | dis 


finished, and ‘unless finished would i ina few years | be knocked 1 to pieces az ; 
wundened useless. In Nov of 1878 I had a a ‘chance examine 


the concrete works of the harbor at Algiers, built by the French, evi-. 
dently at t great cost. The w ators of the Mediterranean had quietly or 

— 4 unquietly, as the case may be, just knocked ac onsiderable p part of itinto 7 
as ‘cocked hat,” ” and the Algerines were, in their faith, no doubt, pra pray- ‘7 + 


t to “Allah” ‘to knock the “cocked hat” into pi.” 


Artificial harbors are to be avoided, if possible; they 4 


apt to give engineers sleepless 1 nights, to deplete » plethorie pockets, and 
vanish wh hen called. on by the: winds and the waves. ig 
a I have some experience in sleepless nights ts produced by things of this 
a kind, for I built out into the Pacific Ocean the first | pier ever built on the ais Be 
whole coast of South | America, that a big ‘ship co could haul alongside 
« ‘ Brave south- west winds” Maury ‘called | them, were my friends 


for thirty days o1 out of thirty-one, then ZRolus” sent ‘ Boreas” down to 


make things lively with his “big guns,” "and at the same time make an 


engineer’ s heart sink into nis During construction I “often 


a a the northers rolling in the waters, which went over my pier from 20 to 230 
feet feet high, and bid fair at times to carry the wh whole structure, with its 

000 tons of of stone, on to the beach. 

Menoeal estimates the locks between gates to be 400 feet long ; ; 
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a of this length will pass a a vessel of only 360 fect ‘Thirty years 


ago ve vessels. of 360 feet long w were scarce articles ; ; we have now lots. of 


vessels of 450 feet, and vessels of of over 500 feet are built. 


locks of the Delaware ‘and Canal had no! nat been in in Use 

a thirty years before they had to be doubled in length. % came through ai 

the Suez Canal in March in a Peninsular and Oriental Royal Mail 

steamer from Hong Kong and Bombay, that, was over 400 feet long = 

other steamers of that line are over 450 feet long. I saw a number of 

ro ; Se steamers in the canal, and judge that most, if not all all of them, were ove over es = 
400 feet long; it would be a sorry mistake to build ac: canal with: locks that 


over $300,000 each, and find that ‘they could Pass these giant 
ew 


craft, for they are the cream of the business a canal company would 


The Suez Canal i is a straight I ved Lake 


Timsah we we found a huge steamer stuck in ‘the mud in the lake, and . 
in crow a of Arabs unloading her ; the canal ahead was blocked ; I took.a a 4 = fae 


steam pilot- boat, we went ahead to sce the on and found that pass- 
& ; ing steamer had run into and sunk one of their large dredging ma machines; _ 7 


o this once ‘Clear, the next day our Leviathan attempted the passage to aie ; 


a. Port Said, but we had hardly run in 1 the canal a mile before our ves- a : 


gel run her bows into the right bank, her stern slewed around and went — - 


s into the the left bank ; there we stuck 1 for two hours, , and in two hours more 


craft was laid along side for the n night, that being second day i in 


SANT, 


canal; this steamer entered the canal at 4 P.M , March 22d, 


arriv ved at Port Said | at 10 a. M. on the 24th, taking 42 h henee-t to run just 


“a 


100 “miles in a sea- level canal, , virtually one straight line, . The very 


‘next mail steamer of the P. & O. line that came > through after I did, » ran 


into the bank, her stern swung into the « e opposite bank, and broke off tw two. 
a of the blades of her propeller, Accidents like this, of running into o the : 


i. examine carefully into the manner of working these long steamers saround — 
he sharp curves of the pr proposed ‘Nicaragua Canal. 


We in America know that the English locomotives have a very un 


: banks, being apparently common on ‘straight lines, : it would be well to” 


‘aaa habit of jumping the track at sharp curves, which | habit we in =a a 
America have almost from their vicious 


size 
| 
3 
3 
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rendering th them subservient to the e ameliorating influ influences of fa Bogie,” 
a mechanical persuader which accomplishes | the object i in a most 
3 factory manner; if this admirable invention could be applied toa a ship, 
a _ we might overcome the difficulty; as yet I see no manner of making the 


application, but ‘the Yankee brain is prolific, and some genius may 


work out the conditions of this” important problem. Old canal men 
a and sailors accustomed to handling these huge vessels will look witha — 
‘ 7 smile on the estimate of 38) hours to pass through a canal 181} areal 


long, with: many y sharp curves and 22 locks; . also the estimate of 20 minutes 2 


difficulty, but but that i is only a small pas part of the time required to pass alock; — 


to a lock ; to fill or empty a locl a lock in 12 or 14 minutes would not bea a 


Ll it must be recollected that a vessel has to be “slowed down” long before 
= reaches a lock, and in most cases come to. a dead _ dead stop before she 


enters the lock, then to be hauled in slow and care, if 

steamer, weighing with ca cargo 8 000 or 9 000 tons, enters o or 
_ lock with any amount of headway o on her, she will rill probably w walk through © 

thel lock without asking permission, and i in much than 20 minutes. 


= 


a If any 1y such trade as would certainly be offered to a sea-level ca canal were = 


detention at ‘the locks, by 0 one finding another ves vessel in the lock, 


other vessels ahead of her, on shut, lock empty, & &e. 


children’ 8 toys, let go o down t to the piers : in in New Yor rk and see see one of 


these large rge steamers arrive and get berthed. 7 arrived in J uly in the 
_ Britannic, and we were full one hour from the time we touched the 


dene until the e ship was hanled into her | berth. ‘Taking on the 


“Suez z Canal as a base for ¢ - calculation, I would make the time of pass- 


ing the e Nicaragua Cana Canal as follows : the speed was a mile in 25.2 minutes; 


4 181.25 miles at 25. 2 minutes per mile—76 hours ; ; 22 locks sat 1} hours a 
lock, 3 hours total, 109 hours ; ms say “ days,land th this | made box put in 


unobstructed 30 30 miles, of f the San- rot route. 


Mr. Menocal estimates the cost of the Nicaragua Canal at 66 aii 
dollars. - Me n with experience and anaiytical brains have criticised this 
@ estimate and found it deficient. 4 I agree with with them, and further believe 


oF «7 that the dimensions estimated are not such ass as a World’s Canal. calls for and 
have, par in width and depth, and more 
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a out of Marseilles harbor just one year ago in a straight channel of double — 
_ the width of the canal proposed, our French captain he had all his his yards 

squared ; he met an incoming brig, | his vessel did not touch the br brig by 


fifteen feet, but his m main-yard struck ‘the foremast of the brig and — 


in the broke the fore-top mast of and 


and preaching the merits of the Nicaragua route, there 


appears to bea fixed intention to ignore | ‘the San- Blas route entirely, 
and pooh” ” it out of sight 5 they may | knock it down wn, 1, but it. 


‘man to tell w hich will be the one used. the papers | estimates 


made out to compare the different routes, I see nothing said of compara-— 
tive cost of repairs ,and maintenance ; leaving the Panama route out as" 


route is on n and ‘parallel tos a where floods occur 


_ may and and probably wo would sweep the whole works to destruction in a few a) 
hours ; where earthquakes may and probably v would tw ist the locks so 


the gates could be neither shut or opened ; where side: streams, with 
- their flo floods, must cross the canal to get into the main drain ; where th he 
time of transit compared to the San Blas is as 5 to1; where there are no 


good, harbors at either terminus, and where one terminus is a notori- 
ously unhealthy place, I think any careful and critical mind would 


put the ratio of # conservation of t the two routes not not ae 1 to 6, but asl to 


or - 30, or more. 


A five- inch rain falling in twelve hours is thing 4 not u 


in the “Nicaragua lake region ; ; as the w 
‘River is 12.500 square n miles, a five- inch rain is represented over 4000 


lalla of tons of water, a greater “part of which has to find its way to 

is the sea by the San Juan Tiver, and not take a great length of f time 
either ; it was undoubtedly one of these ‘falls that the 
San Juan River, rising: above its banks, 


San Juan Hive! 
¥ 


7 | 

q 
j the fire brighter than ever; they may build the Nicaragua Canal, but 4 
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— 
| harbors and without locks, cut for a large part of its length through 
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River into the territory of Costa Rica. ‘Those 
curious in the matter, might calculate the foot-pounds of ong me or force 
: developed by 4000 millions of tons of water falling 107 feet, and its 


the only objection: to the ‘San Blas x route is its cost 


"growing « out of a : long tunnel, and the ‘inability to say what kind of | 
"material would: be. found in the tunnel. us ‘examine th great 


bugbear, the e tunnel, ; it with 1 other ier wor ks. 
the 


| 


precaution a two ago, about threo 


_ times as many cubic yards of rock to be removed as would be required to to 


euta ship- -tunn ‘1 8 miles long, 18 180 | feet high, and 80 ) feet w ide. 7 Now, 


the Spaniards could do that two hundred years ago, should we, who have 
_ steam drill drills and wonderful explosive ive compounds, shrink in fright from 


St. Gothard Railway, nearly completed in Switzerland, to 

eonneet the northern railway ‘system of E jurope with that of the ‘South 


that involves i immense difficulties. It has on bath line forty. six 


7 tunnels, one of them at the summit being o over nine and one-fourth miles - 


a long; one of them the e engineer pointed out to me as being cut tos secure e 


the railway line from being buried by Seven of these 
tunnels in complete circles of 1000 metres diameter, are cut merely to Oe 
get dis distance, and the gradient dow down to their fixed stands ardof 1 
in 40 ( 132 feet per mile), and this tremendous work i is s being buill for the : 


very limited business of a railway. With this « example staring u us in the 


face, are we Americans, who _ ourselves of doing things with a 


igger - auger i ’ than our neighbors use, to turn tail: and run away from 


: tunnel that would, if built, command the trade. of the world, give 


us a a grip on the trade of the whole | Orient, allow us to manufactt 


all o our own cotton ‘and find a market for it in China, connec ct 


our Pacific. possessions by a less expensive route than ; any railway 


supply » congolidate our Unio on in Stronger: bonds, and in 


. that the rock f found ii in nite may be too soft, or of a character n not fitted to - 


‘support its sides and roof. ‘This is all moonshine.” ” We know from 
mines an and cuttings over all count and from surface rock that 


| 
— 

_ q 
4 

— 
—— 

a 
— 

| 

— 

— 

— 

— 
La 
— 

— 


an 


3 


may expect 5 there i is “but tone 


material existing that we ‘may be of, and even that ws was -success- - 

= overcome in the Box- tunnel « of the Great Western Railway ot 


England —I vena quicksand, ar and ‘that we know r we will not find’ 


under the rocks of the Isthmus. Menocal thinks we we shave” not 
‘the data by w which can calculate cost of the ad an-Blas ( Canal 


“be, on ona sline parallel to vende to. a to a line of drainage, that ‘Domine Samp- 


gon might eall with truth, “ ‘ prodigious ; we we have the length of the 


route; we know what 3 is tunnel and what open outing; we know 


that we have good harbors on this route ; we know that we have rock 


contend with i in fixed quantities, and, by estimating it as we 
know that the estimated cost cannot be far wrong. z it has been inti- 
mated tl that earthquakes might make a tunnel unsafe and dangerous; in 
answer, I would say y that we have _sixty-tw -two tunnels on the line of the 
/ Oroya Railw ay in n Peru, that many y of them are re completed an and have been 
_ run through for years, and to this day I have never heard of any injury 
ss to a tunnel on ‘that line from ear arthquakes, which are much more 


frequent there than on he San Blas 1 route. 


oo. might be coaxed rote pay ing gall ora part of the « 


a coax 


— is not a speculation, » unprecedented in facts, for my ola friend, 


"Brien when forced by San Martin, the Liberator, to 
the Sale edo mine, in Peru (the richest “mine at that time that had 


ever “been worked), for his services in the wars of independence in 


Buenos Ayres, Chile, an d Peru, a rich vein of ‘silver in 
cutting an level from Lake Titicaca that at “paid all the expenses 


of cutting the tunnel for a long time. If some of the Bonanza kings 


of California could be induced to suspect another Comstock Lode on — 


the ime: of the San-Blas tunnel, wd Ww would eut the tunnel for the fun a 


‘spr ices we may have the follow wing estima to stare in the 


render them harmless to do evil. We 


= data it is their fault; they should have got them; but I contend that Sa 3 

q 

4 

q 

— 
— 


14 millions of yds. of 


=; level (the t tunnel ‘being 8 50 feet above age 


price 1 e Mr. estimates Del 


to Brito, where it is s all rock, , at, sa 


Menocal estimates for the diversion of the San. 


400 acres of grabbing | and clearing, at $100 an an acre, 


same as Mr Menocal estimates an acre at, this ‘gives a 
Divers ersion 1 of other. streams, all ‘small o ones, é 


= 

ove estimate is above the estimate of Mr. Menocal 


an M - Menocal’s estimate. “Wen e may as w all stare the ‘truth i in 


face now as as at any other time; itis the m most honest way. ay. 


pe of the United nave had too mue th do ‘name t 


look with 1 much enthusiasm on Ww yorks in distant countries or or study with 


care the vast interests wrapped up in foreign trade ; Ripe sete day is fast — 


| milhons of ¢. yds. of work in tunnel below the level of the 
4 (this part being 80 ft. wide and 30 ft. deep), at, say, | 
a 
| 
— 

1.000 000 
— 
— 
— 
they will cut a canal through the Isthmus on the shortest route 
— ‘a that can be found, no matter if there is a Nicaragua Canal or not. Tam 4 


—— 


; gle to avin that all of the « old canal en engineers that have ever visited the _ 
‘Isthmus, and made ude a study (of thi this problem, join in the opinion me 
th hat the -Blas. route is the for a ‘sea-level canal, and 


proper one } to construct. 3 And | Mr. Kelley, who has spent his life life and a — 


fo rtune = surveys and study of this matter, and who has - clear an 


u ot the whole subject as man also most 


‘pany, I propose that the -eanal be not on on the line that is 


to be the in first on the line that can be wi 
ome 
the easiest and quickest, and i in the n most ‘reliable 1 manner as regards line, ; 
Tepairs, and freedom from accident, even if it costs double the 


4 would, if I were the company that would 
_ undertake this great | enterprise, tog give them one-half of t the entire cost, 
7 end let them enjoy the rights, immunities, and profits of the ‘ie 

"thing, free of interest, for ‘hundred y years; but reser ving to the iy: 

‘4 Gov ernment the ‘Tight to take the whole at the end of one hundred years tl 
i by paying one- half the original ook. It may nab be out of place i in this 

= discussion to bring to the notice of the people of this « day the prophetic 
wr ritings of some who have preceded ‘d our time. _Gouver neur Morris, the 


‘en in a long Sethe, written in January, 1801, to John P; 


yet, friend, we only ¢ crawl along the outer shell of our 


‘country. interior or excels the part we inhabit ball soil, in climate, in 


everything. he proudest empire in Europe i is s but a bauble compared 


= 


Robert Ste phenson, ‘the engineer, in writing to his brother-in-law 
London), when he was here in 1853, after speaking in the most =e 


Pe 
 siastic of the pr progress an and dey of 
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can satiefy the coming demands of trade, which is doubling up 
onus much faster than any one but those who study statistics could 4 
| As I feel convinced that the indirect benefit to the nation tobe = =” 
4 
Ag 
] 
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4 
“territories which are being opened and extended daily, I 
entirely at a loss to figure to myself the part which the United States — ag = 


— 


are destined to play in the world’s theatre ; their influence must ity 


‘toe and Ww hen her inhabitants reach the coast of the Pacific their 


power, must become predominent as a commercial nation. 


“Coal, which has hitherto given England her commercial superiority, is 
_ possessed by the | States in almost incredible quantities; it has as yet 


scarcely been touched, because other sources of profit have presented 


themselves; but the day when, like England, the Americans 


7 will become a powerful manufacturing nation. this be anything 


the truth, how str angely_ must the relations between the civilized nations 
_ of the earth be changed—and then arises the question, : so full of interest — a 


_—- an Englishman: Will England still maintain a good Position i in the ‘1 


= w struggle of countries, es, OF W vill she, like other e empires that have dropped £ 

d into t the past, begin to decline, and in her infirmity, , like an n aged amore 

be obliged ad look to her trans-Atlantic childr en for ai aid and support ? ? 


— We are fast arriv ing at the point predic ted by Mr. Stephenson. “We 
cp « — must have outle utlets fc for our products. 4 In what direction can we turn for = 
a a mar rket for our + manufact tured goods but ae! the shor es washed byt ‘the 4 


Pacific and “the » islands of | that great o ocean ? China na and Japan, 


_ Australia and New Zealand, invite us to a close intimacy. | The Spanish a 


republics of the ‘South West const offer w us many tempting 

chances" for trade enjoyed at present almost ‘solely by England. The 
_ Orient and Occident of our own country wish to shake hands over -_ 


‘cheaper route of transport than any y railw ay supply. Tet us mingle 


‘a the waters of the Atlantic with those of the Pacific on the best, shortest, — 
and most reliable route that Nature has furnished, or let us leave it = 


entirely undone, for of courage to accomplish 
I find in some of the discussions on this. important problem 
‘San-Blas— ‘route is tic icable, bu no cas case is 


or can it that it is reject m account of its having 


harbors, and i in a healthy region, free from ‘swamps and lagoons. 
ean the claim of impracticability spring out of that blinds the ‘Nicaragua af 


promoters the many points of merit of the San -Blas route 


UE 


passed and unsurpassable by a any other route; there is but one point 
this route that the ol \jectors can fix their r harpoons into, with any shadow 


“4 of a chance of bringing it home to the minds « of. ‘men as as a deat 
fish, It is the tunnel; that the bugbear, the stumbling block, that 
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best features of the whole route; it will ‘cost, “no doubt, a rousing big 


sum, but the amount Ww ill be a mere » bagatelle to its value and ‘import. 7 7 
ance, and w hen built it will be the surest and ss safest pc portion of the 1 whele | 7 


little or no repairs. The heading, a insignificant of the 


whole, w ould cost as much per reubie yard a as s any railway tunnel, but the - 


route; it will be through solid rock, and remain forever, -intact, requiring 7 


balance down to the “seawater level could, in that ‘region, be done 


cheaper and quicker than an open cut of the same dimensions, the 


2 - average haul was the same, for the reasons that the men can work con- 


analy w without out being driven off by the great rains that : are so common — 


the Isthmus, and they can werk, as in ry tunnels, night day. 


tunnel can be cut cheaper per cubic yard than any railway ay tunnel 
cou uld be in the same region, and 1 for t the reasons t that the great 1 width of — req 


4 
“the tunnel allows the ‘men abundance of room work in, use 
- classes of labor-sav ing , machinery; the force of the e explosive compounds _ 


n be utilized to: a greater extent, as there i is more room for "expansion. 


- ny « contractor can 1 afford, and will afford, to take such an immense work 


less per cubic yard than he would think of asking for a » small 


tl annel, such as are built for railways, for he he ca an afford to procure and ff 


use the 1 mont perfect, extensive and effic dent nt machinery er on any 


inel ever out. was shown at ‘the St. _Gothard Tunnel steam drills 


that by slow motion and high pressures | would walk into granite : as a : 
_ knife would into cheese; there was nethiog used on the Mount Cenis— 


Tunnel to approach them in efficiency. I was shown air compressors 7 
that kept their great r reservoirs night: and day under pressures of 110 - - 


UL 


pounds to the ‘square. inch, and without difficulty; it was w ‘ith ith 
Ate 


culty and the air ‘compressors of the Mount: Cue 


Tunnel could keep the pressure up to 60 pounds to the |  squa are inch. 


We are clearly a progressive race, and it would be a wise brain that could — 
{ predict with certaint y what advance may be made by some live Yankee in 


“4 tunneling m mac hinery w when we come to cuta ship tunnel. I have ve copies of 
if the entire maps and profiles of the St. Gothard Railway, : and I have no_ 


hesitation in saying that they show the most complete and sur- 


_veys yet made for an any public work ever attempted by man. ‘There were 


; 3 400 engineers and their assistants employed on these surveys, many of 
: 7 them highly ‘educated and \d experienced men; their estimate of the cost as 
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narrow minds and unprofessional minds cannot climb over,‘creep under, 
ia 
| 
i 
» 
“| 
q 
— 
7 
4 
— 


of this “great work, 109 miles long was 187 000.000 of francs; that was — 


ail 
the si sum n placed before the public at the time ne the International trefity 
_ (of Germany, Italy anc and Switzerland) was signed, and a company formed — 
tol build fhe works, but were when was discovered, 


ing to b be sw elled to 289 000 00 000 0 of franes , showing an error in the first ‘ 


estimate of 102 ¢ 000 000 o of franes, | Where was this tremendous error 


made—in_ the gr great tunnel? Se. fer ihe estimate that v was 70 000 000 4 
of france nes. Monsieur Favre took the 


without orking fs favor ors or assistance, (There is san. inferen¢ ance eto be drawn 


loc but not large | for great great excavations 

rock under r water, great aqueduets and gr reat dams, all liable to be SW rept 
‘out by the first "great flood, and great e embankments (sustaining a 
ae hydraulic head of 26 to 30 ft.) perel ‘hed upon si side ‘hills, all of which may is 


be washed out through the n never- -ending labors 0 of rats and roots: in bor- a, 


all, comple te and ‘ready to “accommodate the trade of ‘the 
the point. If s 80, are not ‘the | excay wations under water on 
the Nicaragua r route ie equally or m more impracticable dle. t us stare some 
of the { fac we of this matter in the face, Nearly all of the excavation of 
rock under § sea level on the San Blas route will be in ‘still water, not 3 
affect ted by currents or Ww or r tide, while th the same class of excavati 


——_ 


Medio, in the bed the lake, will sev verely affected currents 


excavate rock in 
cavate rock 
ent, su suc sh ent as is 3 to be « seen in in the San J Juan, is a species o 


eers do not much covet. General Newton preferr red to burrow — 
than at the {current at Goto. Then, : as to 


— 
— 
— 
i see. Mr. Menocal estimates his great canal, 181j miles long, at 
000.000; the St. Gothard Railway is to cost, for 109 miles, about 
$58 000 000; now, if the canal costs only as much per mile as this rail- 
oe a way, it willl cost about $97000000. ‘The railway costs about $532,000 a 4 
a 
q 
— 
as | 
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the Gulf up into the lake during a flood. . He di did this with great labor, 


= 


‘figures, from known. data, at one sik 3 It is to be regretted that nice: 


_ is no good hy drographic survey of this lake, so we must be content with 


“sud h data as we can pick up. ‘The history of this lake ond river show | - 
‘that, some years ago, a certain Capt. Sheppard took his "schooner vena 


by “taking off his false keel taking out bis cargo, reducing the 
drat to about three feet. 


Juan 1 Riv er. Now, taking this little p piece of history to calculate by, and 
a ’ knowing | the material to be rock, I make it that a canal only 100 feet = 


‘wide (I call it 100 feet wide, not because that i is € nough, by three or four 
times, for the of a ship ‘subject to. the buffetings of winds and 


_ Waves in a great la lake | and the canal out of f sight, but because 100 100 feet is 


“sufficient for the demonstration I wish to make), cut from the mor of 
the riv rer out into the lake, 80 as to have 28 feet of ws ater r all ne way to 


at $8 a a yard, will co come $8 ‘800 000 ; but, for sake of 
generous and accommodating, suppose we call it ‘the half of the | above * 


_ sum, and then it is six times as much as Mr. Menocal estimates as the cost — > 


S of all the work to be done in the! lake divi ision, inc Iuding mud land gravel, 
which, it is admitted, has to be dredged, and also rook: under w 


fore a channel to get i into » the mouth o of the Rio del Medio. 
miss Let us s retarn for. a moment to ‘the San Blas route, and take a fair, 2 


preowes look at the rock to be excavated there below the sea level. In the 


; tunnel, where ‘the great mass will be found, it may be dry, and it may not, 


“Take it on the aide. of the ‘ not,’ and ‘diew it to be as wet as ever 


was seen, is it supposable ithat any ise his 8 senses, with = 


e. re rock just as as rhe did above the level of the sea. 7 With this system: of 


A _ working kept fairly i in view, I have a fancy that any intelligent man can 


hay 
pee that this rock i in the. ‘tunnel will come out more quickly and chea = 


than: will the 1 rock i in 1 the bed of the lake, when the v winds and the waves ws . 


will be playi ing “ hob” with h the drilling machinery, and at ti times ies driving a 


the men their work. But suppose the work finished—w ho ca can esti- 


a 
4 
a 
1 
| q 
4 — 
q 
4 


; mate the distress of mind ofa captain when he finds his ship ina a great 


7 lake with « a wave- e-swell of 8 to 10 feet and only 2 2 o_ of w ater under p his 


I dealt in 1 big and es for a 
depth of 30 ) feet of water. To bring this to tl the 26 feet of Mr. Menocal’ if 
section, there should be deducted over $4 000 000. T hen again 1 the tun- 


5 


nel, on more accurate surveys ey 8 being made, n may be reduced to six miles 


instead of srry This would reduce my estimate again by $15 000 000, - 
and then the 25 per cent. for contingencies es would come down —_- 


- 000 000, making in all some $24 000 000 of reductions. 


to let it tend had it, at $137 500 000, and time will Ww comes 
_ nearest to the: truth, for it is in my eyes a sure thing | that a great w orld’s 
canal will some ¢ day be cut on the San Blas route. 


‘3 os, As the transit of any of these canals \ will have to’ be ‘suspended during 


= 


= night, and 2 as the San Blas 3 route is so short that it can be nav vigated — 


4 from e nd to end in ten hours, or less, and as one passing place (at south 

end c of tannel) only is required, the whole of the rest of the canal can 

“bes made. and should be male, 3 much narrower than w vould be allowable 


frequent oat een n all he 


_ As sailing vessels are destined to form a great feature in the traff 


“this I Isthmus Canal—a feature that the Suez Canal is entirely deprive 


a —I beg to refute the: claim made by the > Nicaragua projectors, that t the 


Bay of Panama i is ‘difficult to get in or out of on 1 account of calms. 


have been at Panama for weeks—I have been 
i “py 


nited States war vessel for two weeks in that I never a day 
a vessel was detained there, or prevented from in ped 


a New Yorkers w ‘ould feel very indignant if told that their -_ ct shod 


van 
‘ be shunned on account of its being difficult to > get in or out of, and yet, 


oy suppose, , they all all know that sailing vessels have - often been for ' days 


outside, afraid to come in, and for days, in the lower bay, afraid t to go. 


“out, of and fog—two  hygrometric and meteorological 
net with in Panama Bay. Let us place the ‘cal m” claim 
of the “‘impracticable ” claim, and send them both to the ss safe : 
A keeping « of croakers. “Intelligent 1 men of this age are not going to take 
stoe stock in those two articles of Nicaraguan 


In getting from our shores to China and Japan, the great objective < 
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admiration on the charac the Pacific Ocean. The 
Bpaniands 0 of old used | say that all on inning: 


or go to sleep, and not wake up until he reached the « ad of his voyage. 


‘Ships going from Panama to China can take a “tras de w ind going and | 


a a trade w ind returning. W hen the e canal is “cut, and w we have a new 


highway to the East, this feature will play an important part in assisting wa 
“us to ‘the largest share of the trade and traflic of ‘the Orientals-—a 


“trade which for centuries heaped wealth into the coffers. the 
the Jews, and the Armenians of the Mediterranean—a_ trade that at 


England seized and grew out of, when ‘Vaso 


da 


lope, four years ago—e that i is destined to o fall into our 
ever held, as soon — 


we can 1 muster courage enough to cut an ‘Isthmus Canal « on the: shortest ba 


route that can be found, and throw it open for all the world to ae: as 
best t they m: may. 


it may ‘not be inopportun mel i vith this dis- 
ew 


eussion ‘that a late commanding of U nited States Navy, now 


living in W ashington—a gentleman well acquainted with Nicaragua, 

Panama, and Pacific Ocean—once said tome: “*T should be very 
. 


loath to allow any ship I commanded to be run | in a in a canal and locked up 


a hundred feet above the ocean. n. I should be » afraid, of never getting 
5 _ th connection with the risks liens by ‘placing a . big body of water on 


the side-hill slopes of a river valley. (in a region of great rains) ina prism 


~ made of cuts and embankments, crossing spurs of of hills and ravines, and — 


to show the fallibilty of man’ estimates, beg to mantion little 


tah that occurred on the line | of the Oroy a Railway ay, in Pera, i in ‘the 


‘Valley ¢ of the ‘Rimac. The final location had been made, and | for some 


time the construction of this malwoy had been going on in a region “3 


4 almost : rainless. of At a point in the valley - where the line crossed the 


- mouth of a ravine we had left an ‘opening | to be filled by a bridge of 100 ee 
feet At the head « of this ray ine some poor peons had been cultiva- 


ting the soil on the top and side. of the mountain by bringing the Ww water ¢ of 
melted snow from other and higher mountains for ‘irrigating the land, as | 


=— in many parts of Pera i is valued Ii like gold. " The peons, with great 
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labor, puddled and protected the 1e edges: of their as chacras’ ” 80 as to 


a e ent loss by waste. | The water sunk into the soil, il, and ‘permeated down 4 


stratas of alluvium, “grav avel, clay, ‘and loose rocks. This 


to and on the side hills leading down to ‘Valley of the 


This gradual om rock and gravel, ‘clay and sand, with 
_ water had, no doubt, been going on for a long time. ‘The wa water r was 
“trying to find its lowest level. The rocks and the earth wo only w: aiting 


he 


to be released from the bonds of cohesion that had held them on the 
mountain si side for ages to show w what attraction: of gravitation could 

— do. | Day by day’ this insinuating element, water, was doing its work, 


in in the and i in the night. Ceascless, ‘unopposed, all pow rerful, ‘it was 


The people in the valley i 


front of ravine rested i in quiet content. The peons of the mountain: 


“no one sus pe danger the e whc ole x ‘mountain side started for a race to ; 


_ the valley. Five millions of cubic metres (about ten millions of tons) 
of rock and dearth, gra vel, , mud, w came into the e valley, 


‘imagined no evil genius underlying their croy crops, but in a moment w hen - 


and filled the: valley with a dam 1 600 feet wide on the 
and 108 feet deep. 4 ‘The average vertical fall of this vast body of earth 


was about 1 500 feet, and the horizontal movement over 5 000 feet. 


sister e adful masters. 


-erneur the projector of | the Erie Canal, proposed that it should 
be “built without locks, and on a line | that would give it a uniform 


descent per mile from Lake Erie to the Hudson River. What a amagnifi- 
— eent idea. It was too ‘magnificent for the time. - Ali line of this Kind 


ow ould carry the canal to the south of and Seneca Lakes. With 


‘fifteen millions of tons the far West seeking a market 
f on the Atlantic seaboard, i a soon 1 make New York the ce 


city of the world, it it could find its way w wend r lines, without 


-_ mile than is now existing in the | Ganges Canal in India, which has ¢ a fall 


of fifteen metres to the mile, and is navigated in either direction with 
- facility a and certainty, — I mention this canal and its gradient t to show 


that even a guard-lock is not a necessity at t the south end of the San- ia 


A built as proposed 1 would not a greater descent per 
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route to provide for the current that would created in 
canal at extnemen of high and low tide of the Pacific, but a guard- lock — a 


there would be a conv and an economy. 
iscussion by F REDERICK M. 


It is | very gratifying to notice the lively interest being taken by 


edue ation and experience are the only class” competent to > make surveys, 


locate the canal, _ estimate the cost, and manage it when constructed me ; 


civil engineers of our country in this question, a as they | by ions 
~ 


henon they ought to take a prominent | and and leading part in the — 


With all due due respect to the intelligence and ability of naval officers s 
build a1 and sail | ships on the ocean, their want | of experience ond knowl- 

edge in constructing railroads, canals, bridges ‘and other great works | on 


land, makes them comparatively incompetent to 


to decide so great a ques 


tion as a inter-oceanic canal. It is true that some, if not all, , the late 


Government expeditions employ ed more or less civil | engineers to run RA 


lines, b but the chiefs in| command were naval officers, whose orders: Ag 


‘ane part of the Lieutenant Strain ‘Expedition in 1852, and Cap- 


tain Craven’s in 1858, were failures, aud of Commander Selfridge’s sur- 


2 wl vey s i have always regretted thet he, so well supplied Ww vith inal 


instruments and men, did not go over ‘the entire route, instead of making 7 


only a partial and hasty « examination, | and thus throwing doubts and un- 7 
OUDIS 


: certainty « on much the ‘Shortest of all the sea- ‘level routes with its good a 


harbors at and longest slope of open cutting on the Pacific, the dryest side “ 


‘The facts are, the San Blas route has good natural harbors at both 
ends, — no improvements or breakwaters whatever—is_ the 


best and cheapest sea-level ‘cain know n—is about 3800 miles” y 
ver 
long, and with the exception of the Atrato- -Napipi has less materiel to 
_ remove than any other route, and the canal w hen built will cost very 


, and will afford the the greatest, and 


“have, cost Ww what it may. 
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Phat is what the commerce of the world demands, and will finally 
4 Mr. Menocal says the San Blas C. more than the 3 


more less cost of maintenance ‘and the greater r 
facilities afford for the passage of large 


world. it may be said, they, are condemned over world. 
_ Every engineer avoids them, if possible, knowing they are ween 


in 


~ expensive things to keep i in repair even in our mild, dry climate ; | but i in 


the -excessi ively we wet and -flood-w water, ‘jron- -and-wood- decaying eli mate 


; ‘the Isthmus, they would indeed be very expensive structures to Keep in in om 


pia 
order for the of large ocean vessels, 


Locks to canals are what high g grades" are to railroads, most | ‘expensive tes 


: and difficult obstacles tc to overcome. C hiefly on account of high grades, 2 


the expense of running wg the Erie Railroad is about 70 per cont. of its re- 
— ceipts, while on the New York Central R. R., w where t 


the running expense is but about 50 per cent. of the ¢ earnings, and the Se ms 


Fe difference of 20 per cent. in favor of the latter road pays large div ‘idends 


to its stockholders, , while the Erie has: paid nothing » to the stockholders i. 


_ for many years, and there is no telling when, if ever, it will earn & a 


Be re no fait faith w hatev er in the rumendes ota ear 


them into the canal, I maintained that the more 


of f rock the canal | passes through the less v walling w will be required to keep 


the banks from cay ing mabe solid and durable will be the struc- 


ture, and the less it will cost to keep i in ‘repair. 


a if ‘the canal is excavated through 60 miles of eartl earth, 120 miles: of some- 


thing besides dirt will have to substituted to banks from 
falling in during the heavy rains. 


Even on our New York State the are 
with jealous care, and notw ithstanding the use ste to lessen 


_ the expenses and i increase the speed of transportation has been ur urged agi — 


_ and again, still the authorities hesitate for fear they will wash the banks 
é It strikes me that ev ery sensible man must see at a glance that a canal 


even 2 200%fee +t wide, located in the tropics, where the rains fall in wenend 
the like of whic is. unknow in this and havin 


id and than earth to the banks 


than 


in and up the canal. 
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Even the natural banks on the. Atrato River, ‘the for mation of centuries, 


l which. gow sorts of trees and vegetation, giving 


down endless of f silt to on the bars at t the 


This is one of the ‘reas the San Blas 


the 29 389 8 


25 543 939 cubic yards is rock and the remaining 3 955 889 yards i is earth, 


may 


Rs 


on this point: and the tunnel question, w discussing the San 


plans at the. Paris Can al Congress, in May ay last, Mr. Favre, the St. Goth-_ 


5 

; ard Tunnel engineer and contractor, said: ‘I take the s “same > views as 
4 Mr. Ruelle, and like him I prefer tunnel ‘Is to ditches and river nav igation. 

‘The construction of a tunnel would give place only to expenditures well 


known, and which co could be deter mined in ‘advance. . One | could w work i in 
a tunnel w ithout and the rains would cause no embarrass-_ 


ment nor delay. . The security of (the work: would be complete, and there 


would be no fear of caving in. in, 


In consequence of these I do not hesitate give 


« “my , preference to the canal terminating in San Blas Bay in | spite of the 7 
4“ tunnel of 10 miles which that projec t would require.” Py gow Ante 


oe It will be borne in mind Mr. Favre supposed that Commander Sel- 


fredge’ opinion of the tunnel being 10 miles long w as correct. 
Stokes, on the same occasion, said for me, give my 


1 
Sir John 


‘preferences to the San B las and 0 on another oe casion, return- 


to the subject, he sai 


obstacle les sands advantageously several “difficul- 


Sesides, nothing woul more 


— 


Mr. the Holland engineer, advoe ated the route. 


og he ‘opponents of the San Blas route estimate the tunnel « at feows 100 
feet to 125 feet wide, and feoms. 140 feet to 150 feet) in height, above canal 


bottom, and thus succeed in swelling the cost of the work to almost 


> 
J 
4 
= 
‘ 
4 ‘ 4 
— 
= if é 
4 


the vessels in the Pacific meas” and not ‘more, 


2 than 40 feet i in width of beam ; hence a a » tunnel constructed _ feet wide a 


afford room for ships by striking their topmasts and hauling y 


around to pass, 5, and outside of the tunnel, where the canal is estimated . 
12 25 wide and 28 feet deep, there is abundant room for two large ships to 


; ein: the route is so short, there is no necessity for building the 5 


ride , enough for two ships t to pass c , as going at the rate 


three miles per h hour 100 can a be towed one way in ten hours, the 


pass the the Isthmus at this point in 24 hours. 7 


long: lock route | could afford Gane accommodations in so short a 


If a canal should unfortanately | be via the long 181 mil miles 


Nicaragua route, Ww with its bad harbors requiring ; constant dredging and 


heeeennadete keep open, and encumbered with 18 or 20 locks, and a 


demand vigitence” and constant as the priceo i safety, 


as many ‘more duplicate lo locks, making] i in all 36 or 40 locks, which will 


| 


sea through whieh can pass cheaply and qt quickly, onan 
ll 


even keel; then there will be two canals, and it ; needs: no prophet to 


_ dict which will become worthless, and remain as a stupendous monu- : 


ment of engineering and financial folly. 


- The » heading in the San Blas tunnels amounting to 332 640 cubic yards, © 


timated at $20 1. + 


AD 


The emounting to 10 090 080 yards, is at 


“? Open rock panting, amounting to 15 011 219 cubic yards, is estimated 


Earth amounting to 3 955 889 cub rds, is estimated at 


50 cents to $1 per cubic yard. 


of which there i is 54 cubic yards, is estimated ats 
a one at $7 per cubic yard and pumping a at about § 2 000 000. ptonn 4 a 


_ ‘The - whole work comple te from sea to sea at $104 017 780.0 
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the tunnel nl should rou 


to be s added the at sum. 
_Itis is true the tunnel is wee of large magnitude, and for that reason 


ordinary 1 railroad “driven at both ends with steam 


air- and other improved mechanical appliances, which | 


prehots and maintained 1 w vith less engineering skill ¢ than damming and 


locking, , opening, and keeping | open, ‘the harbors of the Nicaragua 


In view of the wonderful engineer ring all over this coun-| 
ty and Eur ope, ‘and the s success of the Hoosac, Mont Ce enis and St. 


Gothard tunnels, and still greater ones being seriously planned and pro-— 
posed under ‘the ‘Simplon Pass, in the Alps, and under the Straits of | 
Dover, 20 miles long, between England and France, I can see no reason 


0 


why engineers should recoil before; athe San Blas tunnel, which isn not bo ; 


long by several miles as the three last alluded to. 


When the work is done we will have a deep, wide, se sea-] level cael 


throagh the sowent of the Isthmus, wit ith h good, natural 


easily a] 
itself, fully s 


and which will a lasting’ n monument to engineering skill and 


he | route ) for the San &B from Chepillo Ia Island, 


ses aes by the hostile force of the Indiz ns, and ithe -deser tion of 


our own men, we were compelled to retarn La the Pac ific elope. ‘The 


‘northern « or Atlantic terminus of the enareed tunnel w was located two. 


days b before, and ‘all other salient points of the proposed canal, e 


at ~ Atlantic coast, were simila rly obtained. onan 


e prin ipal points” 
of interest, comteg that the Society will allow 1 ite in “~ near future, 
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1ing its entire length, which the firm q 
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= The total length « of canal, from the Island of Chey pillo, in ra peat 
- Panama, to 28 feet de pth of water in the Gulf of San ‘Blas is 8075 5 
i. ~ miles, for on miles o of which the Bayano river is to be utili ed. 
length of tannel was fixed at seven miles, to ‘have the | fol- 


lowing dimensions : feet bottom width, a batter of 1 in 12 to 54 
feet above, whence springs: the each, giving height of 118 


e section of the} open work, in rock, is to be 100 fect width 0 - 
- bottom, a better ¢ of a to 1 to 32 feet shove. ‘hence an offset or bench 


10 feet in width, with the same batter ‘through the rock; thence 
" slope | of 2 to 1 1 through the earth to the surface. On the Bay ‘ano river er 


a channel | of 200 feet in ‘width was estimated for. of water 


» Soll The Gulf o of San Blas furnishes a magnificent on on 


side, » and the Bay of Panama is ‘unsurpassed on the Pacific. 


nd fall of the tide in the Bayano river, at the divergence of 
De 


. = canal, is 2 feet. The tides on the Atlantic side are from 1} to 2 fe 
4 from ebb to flow. The1 mean half tides of the two oceans are on a level. a 
a The plan o of construction was a tidal lock at the Jayano river, and a dam 
= across said river by which the w uber surface i in in the canal could be n main-— 
tained at ordinary high tide, and to! termina ate at the Gulf of San n Blas” 


ith a lock 0 of nine feet f fall. locks: to be 4 50 feet | between 
8 


t 


0 be 4 
ills, and 60 feet width of estimated including 25 25 > 


cent. for engineering and contingencies, $1 5104 017 78 


airs or or ‘maintenance, $100 000. ‘ 


es ime i in transit, from ocean to ocean, for sailing vessels pede 


13 miles o of open anal locks), at 4 ous per hour....... hours. 


PANAMA Rot 


at of the 
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il 
— 
>. 
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— 
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— 2 locks, 30 minutes each... . 
all the surveys, and my kne with or 
a 
= 


without locks, ‘is impracticable, as I cannot see how it is possible to pre- 


vent the ‘flood waters of the meen which drains. a large area of an a 


annual rain fall of 13 37 inches, from overflowing and destroying tl the use- pS 


fulness of the canal. The line cross s that river several and to = 


construct a new channel for waters Ww vould cost ‘more than the w whole 
much h doubt of its ‘permanency. will add here that: 


such objection exists on the San Blas line. 


= ‘There is only an open | roadstead at Aspinwall, and the periodical , 


Nor thers” create sad havo oe w ‘ith the shipping, and destroy the strongest 


er r of the Government Survey of 
this route for a lock canal, and the estimated cost of $94 511 360° aa 


$1 50) per 


sp hich, evidently, i is s about one- “half what it w ould cost. 


while the width of would not perm even on a tangent, ‘two 
vessels to pass other having ov er 36 feet beam. Possibly, it is in- 


tended to have turnouts for the large r r class 0} of ‘vessels, b nt no mention is ie 
made of it, and yet he assumes, in the computations, vessels 400 feet 


long and. drawing 24 of w The middle ordinate of 400 0 feet on 


eurve of 2 200 feet radius is nine feet. This, of course, must be 
= deduce ucted—once, from the bottom width, leaving 63 63 feet t available, or ‘two 


on the two are left for an easy passage. Ona curve of 2500 feet 


e but 32 2 feet beam; 3000 feet radi 


7 vessels of equal beam cannot be over 31} feet The w idth of six beard 


feet; 3.500 feet, 33 fee 400 


increase the W of 50 cent. bea added } 


quantities, and the necess ary width on river and lake should be 1 150, fee t 

ag 
on the former, and 200 feet on ‘the latter, ‘ | which would increase the © 
one- e-hall, mi making a his aggregate esti- 


— 


| 
| 
q 
— 
q 
= 
q ‘i q 
«| 
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en a still larger amount should be added. . Taking all these contin ngen- 
i cies the total cost of construction would be as large as . that estimated — 


on the San Blas. vane annual repairs or ‘maintenance of canal would be lk 


should tolls be ged. Estimated annual repairs, $ $1 000 000 000, 
H ‘The “estimated time in passing a a vessel, from ocean to ‘ocean, not 
—°@ ounting detentions by accidents to the numerous s structures, which must 
be expected, should be controlled by the lengths of levels, or distances : 


between locks. ait No vessel can get a a headway o of four miles an hour 


between some of the locks as s located or on thie line. tically, the time 


curves and levels, as 


2 miles of canal, at 2 mi hour... . 
—— 


river, “ (say) 


cach... 


In tl the paper yer presented by Mr. 


jects, he assumes that Isthmus has been su suftciently 


enable us us to determine the 1e difficulties that would have to be m met in the 


_ construction of a ship c canal at the several places pointed o' out as present- 


in ing favorable indications for execution; then, giving certain n data, con- 


lndes, that while ; a canal with locks seems to be practicable ¢ via both 
Panama and Nicaragua, the latter ‘route Possesses | greater facilities for 
he | executio: of the work at a red ede estimate cost, on 


cient intormation to eliminate unknown: elements. 
_ The first question to be dec vided is, has there wee suffi 7 ae 


tions and instrumental su surveys made to enable capitalists to inv vest their 


money in the building ¢ of a ship canal betw: een the two oceans: ‘upon 


either of the proposed routes. Ido not think that such 


exists or or has ever been obtained. 


Across the Isthmus of Tehuantepec a survey for a ship canal -and- 
4 
wos was for, and | Major Barnard of the nited States 


the prices assumed are no greater than was used on the Panama 
— 
— 4 
a 
tm 
| 
. _ _ For sailing vessels with tugs it would take 81} hours, or say 3} days. 
— 
— 
| 
im | 
— 
— 
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of the uninhabited, wi ith than mule paths for 


roads, anything like an accurate te survey must be, from the nature of the aan 


“case slow, requiring much time to obtain the Amowledge sought for. . 


was begun in December, 1850, , and in June of the followi ing 


was 
(851) the were fe ordered the by the | Mexi- 


Juan ‘ae Sur on 1 the 
Pacific Small steamboats were on the San Juan River and ¥ 


a on Lake Nicaragua, and portages established around the rapids in the 

river, ver, and betw: een the lake and the ‘Pacific a a wagon road constructed, 


; over which a part of the time during which this route was s used, , passen-— 


ia 5 - gers and baggage in wagons were transported. The boats were in 1855 
. by the filibusters, and wee route abandoned by the Transit Com- 


pany. In 1851 Col. Childs made a surv ey for a , canal on this r route, but et 


no work was. done i in construction. Now we have another survey y by t the | 

United | States s Government, under the direction of Commander tall, 


At Panama a charter was obtained by Mr. John L. Stevens for a rail. 
road, a company organized, and Major ' Hughes selected to make the sur- : “4 


vey, to to enable the company to decide 1 upon | the most pr: practicable e route. C 


A party was sent down to San Blas, where an 1 interview was had with the 


‘Indians who occupy the Isthmus between Porto Bello ; and the: mouth of 7 
the Atrato River, but failed to o obtain _ permission to make the s survey. 


Maj or Hughes | made a survey of the Chagres River and of the mule mule path } 
be tween Gorgona ona and the C City of Panama. In 1850 the work of con- J 
Beret the railroad w was, , under charge of Col. Totten, n, commenced, a and 


in 1855 ‘was was opened for traffi traffic betw een the two oceans. This route, shay-— 


facilities for the « construction 1 of a a canal, , either with or} without locks, are 


two oceans. 
. ing been 1 occupied for thirty years, the topography of the country and its 


From the line 0 of this railroad to to the mouth of the . Atrato. River no in. 


pare 
“9 strumental s survey extending across from ocean to ocean has ever been 


made. Lieutenant Strain the States Navy, by 


q 
« 
7 
q 
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A 
Pacific O Ocean. They procn mare’ but: the guides, after lead- 


mar 


ng them into the v w wilderness, deserted, and thé party y was lost in n the 
jungles. s Several of the party, including on one of the commissioners, died — 


"from fatigue and starvation in this attempt. ft. Gisborne, C Callen and a 
Puydt, different times made reconnaisances, but 


een en the Bay of San Blas a and Bag ‘Panama an n instrumental 


aan to w vithin three miles o of the Bay of San Blas, at the party was 


there met by the Indians and drive en back. <. Commodore Selfridge’ 8 party, 


ation from San Blas to a point v where they an. 
stakes planted by Kelle ton surveyors. — Evidence was obtained by Mr. q 

Kelley’ s engineers to a approximate the length of tunnel on this route, but 


Commodore Selfridge’s exploration. of one end of the tunnel line led him “4 
ins decide that the length would be three miles more re than was deomed ne- 


cessary by those \ who surveyed for Mr. Kelley across the div iding | ridge. 
for a di distance of over one miles, is. the narrow est 


be, 


his own 


says sof the } Panama route, » annual rain- is ] 


statement i is incorrect. ‘The rain-fall of on the the Pai Slope, 


4 well known, is : much less than « on 1 the Atlantic, and he so so ‘states 3 it on. ies 
_ Nicaragua r route. | The rain- -fall given is as measured at Aspinwall, and 
should be given with that falling at Greytown, similarly 
situated on on the Caribbean Sea, but instead he c compares the rain-fall at > 
"Aspinwall with that at Gra Granada, some 150 miles distant inland, giving 


he say ‘relation to ‘this “matter Col, Totten 


rain falls: ‘than on the | One has aie: to look upon 


— 
— 
— 
— 
— 
— 
— 
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‘ ace is for a tide-level the Nicaragt may 
‘ 24 inches, 
tely, at 52 
# oute he places, he says,' 
— 
— 


Menocal says: ‘It is to of the most prominent 


features of the Panama and N Nicaragua Toutes an and their advan- 


ages and disady antages to whieh I w ill confine n my yself. 


The first question in su ich a discuss sion is, however, what kind | of a 


canal shall be adopted, one with locks or one without. It the latter, 
‘then the Nicaragua route can a longer « enter into the comparison 


— ‘The general opinion of the members of the Pari is Congress | gave ~ 


preference | to the I B ‘anama route © over the Nicaragua route either with or — 


 g We can only compare the two 1 with lock As a lock canal the ‘Pana- 


ma route 0 offers the ady. antage of distance, using Mr. Menocal’s figures, in 
>in 


= ‘the proportion of 42 to 181—an equal or lower height of summit level, 


less cost of ‘construction, and better harbors. 


eal Mr. Menocal says th that the cost ote a canal on the Panama route wil be 


“much § greater | than on that of Nicaragua. 


a! In his p paper we find no estimate of the quantities of excavation ee a a 


He 


AY 


ck canal ul by the Panama route, he giving them fora tide- level canal, 
but not for a lock canal; bes he giv es the quantities calculated on the 


cross section recommended by the Paris Congress, as on the Nicaragua b 
= at 70 781 555 cubic. yards of excavation, and on the Panama route, 


al 


on the Paris Congress cross- ss-section, for a tide. level canal, as. calculated 
_ by him, 73 925 230 eubie yards, or 4h p per cent in excess a of the Nicaragua = 


the Paris © ti se 1d cost $8 4¢ Sie 
ngineers at Paris congress es timated would cos 007 


Taking Me. Menocal’ 8 figures, we have a tide-water canal at Panama 
ith 4} per cent. excess of excavation,fand $8 400 000 for diverting the 
Cha agres river from the canal, with the advantage of 42 miles of canal as 


‘aga ainst 181, as against the ‘cost of locks on the Nicaragua 1 route between eS: 


oints where there are no harbors at eit ither | end. of the proposed canal. oe = 


Menocal locates the crossing the Chagres river, by the lock 
al at Matachin, at which point he fixes the summit level as pogo 


— 
4 |= a map of the Isthmus and examine the positions of Chagresand Grey- = 
“a 
«© 
| 4 
> 4 
a 
~ 
3 4 
=" 4 a route is to be added the cost of the channel for diverting the Chagres alk @ 
_ 


low Gorgona. and another near > 
ae At Barbacoa the railro id crosses the river at an 
feet above tide. and with : a length of 625 feet, and hes pass: ned all the 


a water of that river safely for the last twenty-five years, except the last a 
Novemb ovember freshet, when the water rose to thirteen inches below the 


3 track on the bridge. a "Taking his figures, the summit level would be here 
108. 50, but this height w would not be necessary. ‘He makes: no allowance 


for the» water-w way of the arches, and estimates for an aqueduct 1 900 feet 
de in length. a From his statements in regard to the feeder, I think mo very 


| earefal survey ‘could have been made when he found it necessary to locate 


iver in 10} miles. 
these is to that - engineer in 
= -o months time cannot carefully y locate a ship canal ¢ of forty- two miles 
length and a feeder of miles without drawing very largely 


3 the imagination. i He estimates the cost ¢ of 16 culverts and the anny 


side drains, at $18 331 343, , while on the Nicaragua route for 45 


- mileso of canal along the San Juan river he estimates the c cost of the drains 


a 


_ at $340 000, though this 45 miles is all in the o Gen Juan valley, a distance 
r than the w ane ‘of the canal on mn the Panama route. 


8 


onstruction 


works ‘Thisi isa no other man has made. 
The Panama Railroad has a number of bridges, all with stone piers and A 
abutments, and i it is is a new tiie that walls cannot be built with stone a 
great adv: antage ‘route has over any other is the 
it has obtaining men ond supplies, their prompt and 
rapid distribution over the line of work. ith regular lines of steamers 
to Aspinwall and Panama, any and all supplies are at all times 
obtained, and the railroad built to distribute them. 
With his figures for the qu quantities 8 of excavation for a tide-water canal 
on the Panama route, as onl only exceeding the the lock ¢ canal on the N ere- cael 7 


by 44 44 cent., we ‘we need : not seek fur! for for not giving 
quantities 0 on a lock canal on the Panama route. 

>: Colonel Totten built the canal of the Dique b between ‘the “Magdalena — . 
river and Carthagena, the Panama Railroad, with whieh wet he 


a 


connected for ‘He should know ‘the. 


elevation of the summit is nnneressarv cand ernccing ean he had he. 
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the tropics, and the adv vantages furnished to parties a canal on a 
a the Panama route by the saltzond across ‘the Isthmus at this point. ee 


He estimates the cost of a lock canal on the Panama route with a a 


width of bottom i in ear th of 72 feet, and in rock of 80 feet; slopes in in earth © 
1 to 1, with walls for protecting slopes, and in } to 1 
with 28 feet depth of water, at $83 381 110. 
a at Mr. . Menocal’s prices, at $42 364 248, 


The kind | of canal to be built is to be decided by ine who build it, 


‘not by ‘us here. must, of course, en nter into the question n of 


: will be preferred at a ia large cost over one > with locks. 


choice, but as expressed in the ‘Paris Congress, canal al without locks 


is to be p preferred ata largely increased cost over a long on one. If we now i 


combine the two advantages of a short canal without locks, it is it is incom-— 


ely to be preferred to a canal with locks. 
question | whether a any y other than a tidal canal shall be | built 
an 


one of great moment, and we must not be carried ‘away with the state- 


¥ ents of wh w yhat can can en done with a canal w ith a “depth. of 26 feet of water 


and with locks of 400 feet in length. 


a. Steam 1 transportation h has been introduced i in the last forty years, and» 

has already revolutionized the commerce eand business of the weed, In 

r ‘former times, famines « occurring, whole pr prov inces were decimated. Now, 


4 


‘scarcity occurring in England, the Mississippi vs valley sends her « crops” 


by the x railroad to the ocean, where steamers promptly deliver it at the 


desired ports. Russia a aids, by her ye yet few roads, s, in delivering her crops 


Ee 


_ on the Black.Sea and the Baltic, to be forwarded by steamers, while Cali- 


fornia, Oregon and Washington ‘Territory by sail around ape 


they 3 yet waiting the great Inter-oceanic | channel yet to be made 
across the Isthmus of Darien for steam Almost as great 


fe now eng in ocean transportation between the i iron propeller, a 


with its n many y water- tight compartments, ‘and the old method of convey-— laa, 
-— Bi by sail, : as exists between the transportation | by coach and ud wagon 


and the railroad. Economy i in transportation on ‘the ocean is steadily 


being re reached by the increased ca carrying capacity: of the | steamers, and 


many of our steamers lesring New ‘York for | Burope over 430 

- feet in length, and drawi ing 26 feet. of water loaded, ‘and others are being - ; 

built of over 500 feet in in length. Is it a wise or far- -seeing that 


— 
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| 
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q There is another I I to call to the attention the 
anc 


1 which I have not heard t upon, that a men 


the Atlantic will, at its terminus at Panama, much | better aid the 


carried by. 


Hen. 
completion. ‘anada has one in om, in a 


7. hat the steamer requires is the open sea, , and when that cannot be ° 
‘obtained, a short canal, broad and deep, and without locks. 
Thether it ‘shall one hundred or two 


t is of no moment. if built i in the proper mannery W ith w w ide abe ‘and a 
_ free fro from loc ks, its: business will ; 


astonish the world by its magnitude, 

and ies sue asa y investment, will 


judgment and conscience of those e who control it. 


by Cuar.es D. W ARD. 


should be -ated, 


thinking 1 more surveys are necessary | before that 
- be done intelligently, ‘but confine 


my remarks to the proposed ca cana 

ith locks, from Colon to Panama, - described in Mr. Menocal’s paper, 


and more fully in the of Commander nder a 
* The question i in 1 my mind i is, have they pr proposed the best plan for the 


great rise of the riv er in and. ithout due consideration of the 
, taken for that the Chagres_ River must be crossed by 

viaduct. 


ae think it very tensile to dam the river on cross in slack water, a 


thereby s save the viaduct anc 


— 
their a canal at 1 limited capacity as is 
proposed on the Nicaragua’ route, and thus limit the market of the States 
— 
— | 
— 
— 
ean 4 q ie i Most of that trade now goes around Cape Horn, from which point itisas = 
— “near Europe as New York. Ante 
The travel and light goods between the Atlantic and Pacific coasts of q 
North America will | across the continent. We have 
one railroad completed, and three others in rapid progress toward 
— 
— 
— 
— 4 
4 
— 
a 
— | 
—— 
the Chagres valley is so narrow that in floods the 
— 


_viver” rises thirty- -six feet, and attains a width of 1500 feet, with a sec- | 

tional area of 000 feet. These give an average depth of 


water of but ten feet, which shows t) that if a a dam was built with an i 
fall 1 500 feet long } you might expect ten feet depth of water to pass over > 


fe 
it. But ‘ommander Lull states in his report : 
The extreme height attained by the water in time of freshets 


due, to a consider able extent, to the backing up of the water or from below, a ia 
and could be very largely nee by ¢ clearing ‘off the timber in ithe 


short bends of the rive r below.’ 


We say how “much this back water helps to the 
I think we can n safely assume ‘that the dam would: ‘reduce the ex- 


reservoir formed by the dam would be ten miles nih and serv e 


asa an equalizing reservoir, and during floods would be entered from al 


"Navigation 


WwW ould be reduced from seve en to three and a . half miles p per hour, the sec- 9 

tional a area of the stream having been doubled by the dam. _ “4 5 


I have ated for a dam | forty -four feet high, ‘giving the 


level s an elevation of eighty- -four feet above tide water which is s forty foot : 
.. he advantages of my proposedj plan le conceive to be: the saving of 


a ten and one- fourth miles long, with sy yphon, dams, tunnels, &c.; 
- an abundant supply of water, which i is doubtful at | at the head of the feeder, 


‘more re of drainage area; sav ing the building g of four locks and generally 


at the lower end of the reservoir we ‘would hi have 120 square m miles 


the time in in passing through 1 sixless locks and finally sav save a viaduct 1900 viaduct 1900 


per, 


‘Ther rock cut at ‘summit would have to be made forty feet dee 
a pees ae dam ‘built across Gen river, but from figur ures giv iven in C ommander 


ac jueduct, & 


There would be but seventeen locks to through generally, but 
‘during floods” nineteen, Com 


under Lull’s Panama p plan has | twenty- 


er 
be the same in both. 


~The length, of course, 


adil 


| 

q q 

‘would be left 4 

3 

‘ 

q 4 


. not this pn, with its low summit level ‘and few locks, be th 
“happy m medium between the expensive sea-level plans and the eon 
but longer and more elevated routes, with a larger number of locks. 
— * conclusion, I would s say that I should be very glad to hear the 
4 
yews of the engineers that are personally acquainted with the  Chagres : 


riv om. as to the practicability of putting in dams and using part of the 
' river below Matachin for slack-water n 


by APPLETON. 
om Being a delagate to the necent Congress at Ps aris on this subject, I & 


- desire to express my conviction that that Congress honestly ‘attempted to. to 
find th the best route for a canal. The delegates soon came to the conclu- 


that the best canal w ould be one without locks and ithout_ 


‘The general question of location was referred to the technical 


on of the Congress, and the con nclusion of ‘commis: sion, 


reported to the Congress, was the basis decision. 
matter wasnot hastened. was impossible for 80 a 


The 


beginning i ity us hoped by ‘the d delegates that thos matter would 1 require 
but a few days. But before a conclusion a full fortnight 


The al commission, o on the basis of and exam- 
ej inations at their disposal, mai many of these being 1 made by the » Gove ernment ; 
of the United ‘States, came to the: determination that the only place 


“4 where they could recommend that a ‘canal | should be constructed was on 


what i is known as the Pa anama route. 


De To designate the Nicaragua rou route as the American plan in opposition t 


others Ww would be m unfair. American n engineers had examined the e Isth- 
7 a a mus and found between the oceans the e same impassable mountain except 
Panama, and therefore the successful railroad n now in 
operation. 

To the suggestion that the decisions of the Paris Congress had 4 

poe unfairly i influenced by M. de Lesseps personally, the reply i is, first, = 
the of. the members of of that Congress was such as as to make 
such a thing impossible ; and comets that the character of M. de 
A Lesseps is 8 ema to make it impossible that he should attempt to use 


r influence. Hei is a man with s a — wide reputation, and bf 


— 
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tunnel. 
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personal acquaintar with has made knew: ‘that reputa- 


4 ion is well deserved. He i is the soul of honor. 
Hf, when he when the route at Panama a, he finds that a — 


correct, be will take hold of the with v vigor, as showed in in 
the construction of the Suez Canal, and he will push it to completion « 


Burgh, plans presented for the Nic Canal for locks of 


feet in length. ‘The requirements s of commerce, in the 


present, and | “certainly in the future, will not be satisfied with that 
gth ; : there 2 are already many "vessels » that te vould not be able to ‘pass 

through them. If the present plans should be enlarged, then comes in 


- the question of much greater cost, greater r water usage, and more diffi- 


‘pass through a series of swamps | and lagoons. this section 
there is is a perf fect net- work of trunks a end stumps of trees 


be largely increased a the thins) in this 
the width of bottom and slopes of the excavation are entirely inadequate — 
for permanence, and the excavated material, if put: upon the banks, would 


_ “have to be removed a considerable distance away from the age of the 


slopes, so as to ay void, on account of its “softness, any thing like a neil 5 


attempt al at an embankment. fact, for this portion of the « canal, the 


‘etme’: excay ration i is something less than one- -half what it should be — 

to afford a proper w orking channel. wae tate 


On the e eastern division af the proposed 1e 


| 
twenty- five streams which ‘at seasons become 


rushing | tor rents. be It will be difficult to] prov ovide for and m manage these 

streams w ‘hile the work of construction is in progress. 1 To furnish a 

permanent way he these streams, 12 cesspools and 13 culverts are con- 


= 
= templated, at an estimate of only $340, 400, while for culverts on the 
31,343. 
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In the slack-v water ri river for 
sharp curves, are wed for even moderate-sized ‘vessels 


any improvement i 
s to area: creation of a a proposed harbor s at Grey tow n by meat 


w operating would continue. 


that an on co ntinuous of the jetty woul 


The prism of excay ation for this canal at the bottom is altogether in- 


"sufficient to allow two vessels of even moderate width and 1 draught to 
pass each other without i injury ¢ y against the bottom of the slopes ; ; $0, too, 7 


beer the heaviest items of deficiency are the estimates for t the s sub-— 

open} jrock exca avations. There being nearly ajmillion 


cubic of the about million ¢ cubic yards of the latter, 


to bring the estimates to a par with those for the San Blas route, there # 


Should’ be added to the cost for these two items alone $31,000, 000. ad ine 


all these items of construction are taken into 


end, it will be ‘seen how entirely defective and delusive are the plens snd. 


As to towage, it will be found 1 requisite to tow sailing vessels 
181 m miles of the transit, , and this expense for t 


‘six times greater than for the same ont the San Blas 


route. too, the expense of the 21 locks | of the 


mpared with the San 


4 Blas route, inv nvolving a gang « g of 2 men n and pees machine ery at each lock, | 
_ so that, in fact, | the cost of repair, operation and towage by the Ni ee 


a route would make a total sufficient to afford a handsome ® pere maine of - 


profit on the shorter a end less expensive 1 route by Si San Blas. 


- 4 But the advocates of the npg scheme have seul to reply 
that at least one tide- loc ck would be necessar} yb oth at San Bilas and o 


the Panama route, and that, as pans in succession, one lock 
tod 


conside 


tions as an ordinary lift. Its gates may sliding with no 
necessity to be dose ‘fitting or water: tight, “since the waters of the 
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The objections which Mr. Menocal’ paper urges gaint the San Blas 


tion as to the facts of the case, and his assumed illustrations a are in- 


I consider to tobe based. ona or aw ‘awant of informa- 


; licabl 1 ill 1. We k h, indeed, about the ch t 
1ca able and! 1 logical. now 1, indees al pou Cc 


oft the rock 0 on n this route to to make it apparent t that Mr. Menocal’s fears 


: on . that score are largely i imaginary. 
a ‘Taking the Nicaragua route as a whole, with its conditions of length, | 


its w water- stairs of ocks, with their rTinbility its want 


"exceedingly “unpromising invitation tot the of the world. When, __ 
it i is considered ti that the fi first cost of f all this ar tificial construction, to 


be kept i in . order, Ww would mount above a a hundred million dollars, : it may 
be foreseen that commerce would look long at the problem t before 
finding a balance of edventags against its tolls and its dangers 


by Max E. Scuipr. 


In Mr. Menocal’s valuahle paper occurs the following statement : 
“Tt is evident the American Isthmus has been sufficiently ex; explored 


a able us to determi ine the difficulties that would have. to | be n t ix Ee 
re 


ne 


> - the construction of a ship- canal at the several places pointed out as 

representing fav orable indications. 
‘statement: cannot be. justly ‘sustained | the remarks in the 


paper its itself. Of the three treated, Mr. “Menocal says of Lieut. 


This line i one actual location, but was on a map of 


the betwee een Colon and Panama, construc ted from such inforn ma- 


“td tion as could be obtained from the maps of the railroad, and the surv ae 
of Mr. Garella, made in 1843, ioe * canal w ith om on iat location other 


than, that adopted by Lieut. W yse. The elevations of the ground, giv en 


x a q _ Atlantic and Pacific can never be exhausted in balancing themselves = 
= alternately the one way and the other through such a lock ; and besides, 4 
— e while by Nicaragua one vessel only could pass at a time, a tide-lock on a —— 
| ED the Pacific end of the San Blas route could be so large as practically to 
= 
‘7 
a 
ne 
— 
a 
4 a 
- 
4 
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in the profile, were also. obtained, as near as “practicable, pane the same 
source of information, and the figures are, therefore, to say the least, a 
rough representation of of the natural conditions.” 


Of the San Blas route, the author sa says likewise : 
** This line has not been surveyed throughout its length.’ 
Again, the pte knowledge of the geological formation of the I Isthmus, eet 


‘ tained from surface examination mainly, is known to be so “deficient dey 
tha t the author himself necessarily admits: into the wide range of 
at ith 1 ‘ange 


4 


4 guessing ” * some of the most important calculations introduced into the Na 
timates of probable cost of the canal @ niveau. The Nicarauga route, 
and th the route from Colon to Panama, for a canal y with ith locks, seem, , there- Sy 


_ fore, to be the only ones that have been sufficiently surveyed t to war rant — 


— sctness of the « estimates. . But does this fact exclude the possibility: 


more for inte inter-o -oceanic transit her the N 
> or the canal \ with locks between om and Panama ? oe we 


‘out by by the natives as to the existence of: an open ‘but, 
is, hos the Isthmus been explored to justify the 
ion f t 


he differ utes, and if, as it appears not, , would it. a | 
not be more essential to discuss the urgency of an exhaustive survey of 7 

the entire divide, Mr. Menocal’ statement that it is evident the 


American Isthmus has been suffic iently explored belongs, ‘therefore, to ay 


say the least, to the category of of open questions. PP 


Ye would like to see a few longitudinal sections of the chain. of m om: 


tains called the Cordilleras. Recognizing the great importance of se- 
curing the lowest t pass, with such sections the location of the summit- 


lev el oft the canal ort or tunnel could ‘be judicious) 


of about 215 000 miles. 


=> 


‘the American In this distance perhaps eight li lines have 


been run from ocean to ocean, and a a few additional ones s from tide- level 
Up, ‘or up th the much of the country 


ets 
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4 | ; 
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a “Alnerican engineers WOuld not hesitate Lo obtain the necessary information. 
Excluding the Peninsula of Yucatan, there is located between the 
| pec, a territory having a surface a 
This territory is narrowly spread 
— 
“a 
q ‘undertake the ¢ Sof money, when per- 


might have been built better and shorter. 
Asto As to the details of the three projects treated i in the Paper, » it would q 
be interesting to hear something positive about the methods which are are 4 
q 4 to be en employed on the tunnels of the “canaux an a niveau.’ i is 
q a large laboring force w hich will be required to be distributed to finish » 
work w ithin any reasonable t time Are pits: be sunk i in the. 4 
of the canal, and how are they to be ‘drained 
Fs It may be inferred from the large: mean annual rain- fall, that numerous — — 


has laid bare the kernel of the problem by ex exposing ‘the — dionitien that 
will be encountered fr from the*works becoming floode oded. 


7 


spr ings w ill be met with i in the excayv ation of of th the tinnel. Mr. Menocel- : 


has been stated that many vessels afloat excceded the dimension 


of the locks pro "proposed for the e Nicarauga rou route. is an_ important 


"statement. If the vessels of of the ‘present di day cannot be accommodated in 


the locke on this route where i is the revenue eto come from years hence 


The locks ought to be large enough to suit the ships « of the future, ‘for 


_ otherwise the canal which i is now built to facilitate commerce will ‘Place a 
- restriction upon the increase of fonm: which mont be ex pected i in 


‘the future. . In this connection it w vould be: interesting to know whether 


of water for each lockage. [f additional feeders have to provided 
rhat can they be taken, and what Ww be their of 
construction Again, the maintenance of the e dredged channel in the 


if lake | ke may aon an item of expense, and, under the proposition of a 


hj bottom width of only 80 feet for ee 26- feet channel, the speed of the :- 
vessels, set down at ten miles per | hour for lake nav igation, seems too 


3 great to be safe. _ The length and duration of transit are of secondary — 


importance, however. hether 30, 45 or 181 miles long, and Ww hether 


10 or 38 hours in transit, what do these figures amount to w w hen « com- 


ieeinin Continent ii Safe and commodious harbors, safety in transit, 


E pared with the time and distance required to circumnavigate th the South 

‘and some guarantee for the pant of the capital by a pammenent use! 


a 
4 
4 
| 
is _ : to be sufficient for lockages of 500 feet in length and 75 feet in width. — = 
4 
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the purpose of obtaining more definite information ‘con- 


cerning the size of vessels may have to be accommodated by an 
inter -oceanic canal I have carefully compiled, from the Liverpool 
Registry of ‘Steam Merchant Vessels for 1879-’80, tables which 
think will be « of value in any ‘discussion. of the canal 4q 


oe _ The registry above referred to is th the 1 most senile and reliable record 


ihe of the kind, a The Great Eastern is not included i in the table giver en below, 


a on account of its exceptional size: 


“95 
a 370 
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Hidct a s  Nore.—The American Lloyds for 1878 gives a length of 400 feet or more to three vessels 
which are given less tham 400 feet in the above table, 


Tonnage of Estimated 
Vessels. * 


Between 5 000 and 6 000 


“ 


4139 ~ 


VESSELS oF THE WORLD. a 
(From “Bureau V eritas,’ quoted in Van Nostrand’s Miag., 


= 


of Steamers 7 73 935 percent. 
14 109 605 = 


‘transatlantic trade; but there is a large number remaining w 


engaged i in the general carrying | trade, many | of which he Ww would, probably, 


Gee; In Table I. there ave 54 steamers (inc nding those mentioned in the . 
foot-note the table) which are 400 feet o: or more in length, and could 


not, therefore, be passed through t the locks of ‘Nicaragua | Canal, if 
>= were built of the dimensions, given in the paper. a Two of these are ‘ 


engaged i in the trade between the United States and Japan and China, i in 
the fleet of the Pacific Mail Company—name ‘ly, the C City of? Peking, 4 420 
feet: long, and the City of Tokio, 402 feet long. 
But the registered | length show the length of which 
would be debarred from using a 400-foot lock, for we must t remember 7 


‘that the registered ler igth is measured on whereas the 


—— 
3 000. 614 1: 074.500 | (1247 2 888.000 > 
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 fength of vessel which can be accommodated i in a lock must be measured 


on a line at a a distance above the water line equal to the height of the top x 


_ of the goto above the water in the lock when it is at its | low est level; a 
distance, i in this case, equal to. 10.3 = 15.3 . The length of a vessel 


x: measured on this line is always greater than a, ‘registered length, and sa 
a the ratio of the difference to the registered length ine mennes as the size of si 


the vessel decreases. r" Thus, in the case of the City of Berlin, the long- 
ah est vessel in in the above table, the Tegiste red length is 488.6 feet, but the — 
length “measured as abov e is 500 feet. ‘Measurements of with 
— of greater | curvature would show a a still greater difference. : It is 
75 feet 
‘could be through | a 400- feet and for this reason 1 124 
in in the a above ould be exc luded | from the ¢ 


Ibis is the opinion of those engaged in the carrying trade that mer- 


_chandise ¢ can car ried more in vessels then in 


past year the Orient, 460 feet long, the 52 feet and the 
{ Gallia, 430 feet long, have been launc hed; and during the coming y year 


e _ the Cunard Company will send out a steamer 500 feet long, 50 feet Ae i 
and 7 7500 tons measurement ; and ba Inman Company will follow ¥ with 


one 525 feet long and 53 feet beam. Other: steamship companies : say that = 
_ they intend to increase their fleets by larger vessels. All of which | tend af 


=~ 


@ to: show that | the Inter Canal Commission were » when, 
in | their report to the President in 1876, they ‘stated, a as a reason for ¢ 


¥ canal should be | built for the da ass of best adapted t to extendes 


nav igation, which class would in general follow the routes of prevail- ps 


ing winds. Extreme len gh should be discouraged, as well as a true 


“economy as Sor safely of passengers. 
+ 


; “@ If the can canal i is to be ‘one with locks, a _ 


¥ be inadequate; a and ‘the present di demands of commerce, or, at least, those 
of the m near nar future, require a length of at heed feet. change 


point to be ‘taken | into consideration is the draught 


e draw feet of water, and it is 


ones to leave this port droning nearly 


_~! it is ev ident that a a a depth of 26 feet in a canal or lock will be 


— 
— 

— 
— 

— 

— 

4 
the large st ve @ length Of 


another hindrance to vessels passing through. Rankine’s ie 


+ 
+ 


adopted the de epth of the canal wit ee 1} fe oad deeper than the greatest — 


of vessels, which v will g give a a depth of water at t Least feet. 


steamers, and, a as stated ‘shore, some of ‘the steamers of the future 
will have a henner: of more than 50 feck: Ev idently, a ‘greater width of | 

canal i is ‘required than that given by Mr. Menocal. J: 


It would seem, , then, i in of the fi ‘fact that i in n the carrying trade 


steam is taking the place of sail, and large vessels the place of 


Ww hich is is sto be built for the ships, and not the sh ships for it, it, require 
a depth of at least 28 fee at; and if there are e to be locks they must not - 


te 


less than 600 feet long. ~ 
From Tables I. and mm. it will bes seen en that tw 


soiling—te in vessels of over 1000 tons: and that i 


ae about my -seven per cent. of the total to tonnage measurement _ 


of "steamers. ‘The question whether vessels of 1 000 tons and 
“upward can be loc ked in twenty estimated in in Mr. -Menocal’ s 


paper, becomes one of 1 very - great importance, and the figures given in — 


table will beo of use to every enginee r who may s' | 


Tt may seem ‘prematare, with the data : in hand, on nthe 


portant factor in the of scheme, that it’should 


Iti is well know addition to the or absolute cost of. 


any work, there are other expenses—some e perfectly legitimate—which 
: ones so largely on the honesty and discretion of the board of direc- yaa 
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tion on the one hand, and on on the confidence of the publie i in the scheme a 
the other, that it is almost impossible to ‘correctly estimate: them. 
An analysis of the cost of the Suez shows that the two items: ‘were in - 


ay 
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As in the present ¢ case » there are rival projects in the ‘field, and no | 


route is. now known that does not present complies ations, w Lich, though 
will to alarm ome as the 


est of aiee! it may be assumed that even under Count de Lesseps’ j 
guidance, audministrative expenses 

f least 115 per per cent. in place of the 104 p per cent. of the Suez Canal. ig 
As a careful location has been made only on one route, and that is. 
now “generally admitted to require rev in the matter of curves, 


7 locks, &e., no estimate of the a absolute cost can be: advanced a as more dela 
a bat the al seems to be that it it 


~ cent. ) be a be added for ve expense we w ill ha have the cost at 


Tt can hardly be ‘expected that on the completion’ of this ‘canal. ; 


re merce will immediately change, , and even if that w were prob- 


a. able, theinvestors must wait for an increase born of the facilities anata 


by the canal before they canJhope to receive"a income from 


their expendi nditure. 


As. even a small. railroad prise, shortly ates completion, passes 
“through the various phases of floating debts a1 and ingeniously- -named mort-_ 


gages—if hi happily it escapes the hands of receivers, this canal, ever 


5 az + "built, must must probably see its immense capital nearly if not t quite doubl 


before its its dividends can can equal 15} ‘millions or 6 cent. on the cost at 
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